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Summary
The cytogenetic survey was carried out on a  herd of  the Japanese Black breed in  the
western region of Japan. The chromosome translocations of Robertsonian type were observed
in  18  of  112  animals  analysed  (16.1  p.  100).  Two kinds  of  translocations  were  identified
by G-banding techniques.  One translocation  involved  chromosomes  1  and  29  (1/29  trans-
location)  and  the  other  involved  chromosomes  7  and  21  (7/21  translocation).  Three  out
of  18  carriers  were  the  1/29  translocation  heterozygotes  with  2n = 59,  XX,  t (Iq  29q).
Fourteen animals were the  7/21  translocation  carriers  among which  12  were  heterozygotes
with  2n = 59,  XY or  XX,  t (7q  21q)  and  two  were  homozygotes  with  2n = 5 8,  XX,
t(7q  21q)  t (7q  21q).  The  remaining  one  animal  was  a  double  heterozygote  carrying
the  1/29  and  the  7/21  translocations.  Based on the  C-banding  analysis,  it  was confirmed
that  the  translocated  chromosomes  1/29  and  7/21  were monocentric and dicentric,  respec-
tively.  All the carriers were phenotypically normal and appeared healthy.
1. -  Introduction
The Robertsonian  translocation  in  cattle  was  first  reported  as  the  1/29  trans-
location  which  was  resulted  from  a  centric  fusion  between  the  largest  and  the
smallest  autosomes  in  the  Swedish  Red and  White  breed  (GusTnvssorr  &  ROCK-
BORN,  1964).  Since  then,  the  same  or  other  types  of  Robertsonian  translocations
have been found in  many breeds.  In  the Japanese Black breed,  the presence of two
kinds  of  Robertsonian  translocations  has  been  confirmed by M ASUDA   et  al.  (1978,
1980) and by H ANADA   et  al.  (1979).
As to  the effect of these translocations on reproductivity and viability,  however,
results  are  still  conflicting even of the  1/29 translocation which is  distributed widely
in  the  world (A MRUD ,  1969 ; G USTAVSSON ,  1969  and  1979 ; P OLLOCK   & B OWMAN ,
1974 ; R EFSDAL ,  1976).  To evaluate  the  significance  of  these  Robertsonian  translo-
cations,  it  seemed necessary to know the  distribution  and frequency of such translo-cations  in  particular population. The present report  is  concerned with the frequency
of  the  1/29 and the 7/21  translocations  in  the Japanese Black Cattle.
2. -  Materials and methods
Blood samples were obtained from 112 animals raised  in  farms of  the western
region of Japan. Each sample (0.5  ml) was incubated at  37 &dquo;C  for 72 hrs in  5 ml of
RPMI-1640 medium supplemented with  15  p.  cent  fetal  calf  serum (GIBCO), PHA
(Welcome) and antibiotics.  One droplet  of colchicine  solution  was added at  2.0 hrs
before  the  termination  of  culture.  After  hypotonic  treatment with  0.5  p.  cent  KCI
solution,  cells  were fixed  in  metanol-acetic acid  (3:1),  and air-dried  on a  slide  glass.
Trypsin G-band technique was applied  to  the identification of the chromosome pairs
(S E naxicriT,  1971).  Heterochromatin  was  stained  by  the  BSG method  of S UMNER
(1972).  A total  of  20  metaphase  cells  from  each  animal  was  analysed  with  the
ordinary  non-banding method. Those with  abnormal complements were further  stu-
died  by G- and C-banding methods.
3. -  Results and discussion
The diploid chromosome number of the Japanese Black Cattle was 2n =  60. The
diploid  complement  consists  of  29  pairs  of  acrocentric  autosomes  and  one pair  of
sutmetacentric sex chromosomes as  seen  in  all  the other breeds of European Cattle.
The  present  chromosome  analysis  was  based  on  the  G-band  karyotype  established
by  the  standard  numbering system (FORD et  al.,  1980).Out of 112 cattle examined, 94 animals had the normal karyotype with 2n =  60,
XY or XX  (table  1).  The remaining  18  cattle  showed  a  reduction  of  the  diploid
number from 60 to  59 or 58 chromosomes in  all  the  cells  studied  and one or two
large  submetacentric  chromosomes  were  also  observed  in  their  metaphases.  Based
on  the  results  of  karyotype  analysis  with  G-banding  techniques,  it  was confirmed
that  such  large  submetacentric  chromosomes  were  resulted  from  reciprocal  trans-
locations between the entire arms of a large and a small acrocentric autosomes. Two
kinds  of  translocations  were  identified.  One  translocation  designated  as  the  1/29
translocation  involved  the  largest  and  the  smallest  chromosomes  1  and 29,  respec-
tively.  The  long  and  the  short  arms  of  the  translocation  chromosome were  easily
identified  as  chromosomes  1  and  29,  respectively,  by  their  sizes  and  characteristic
banding patterns  (fig.  1).  The other was the  autosomal translocation  between  chro-
mosomes 7 and 21, and designated as  the 7/21  translocation.The long arm of  the  translocation  chromosome was identified  as  chromosome
7 by its  size and five distinct positive bands among which two proximal bands were
very  dark and the  most proximal one was the  narrowest. The short arm of trans-
location  chromosome  was  also  identified  as  chromosome  21  by  banding  patterns
such as two distinct dark bands with a very pale intervening band (fig.  2).
The C-banding patterns  of  these  two kinds  of  translocations  are  shown in  fi-
gure  3.  The  1/29  translocation  chromosome  was  a  monocentric  with  the  single
centromere on the  long arm side  of the  point of fusion,  while the 7/21  transloca-
tion was a dicentric chromosome which had the double centromeres on the both long
and short arm sides of the point of fusion. 
’The detailed karyotype analysis for  112 cattle  are summarized in table  l.  Three
out of  18  carriers  were the  1/29  translocation  heterozygotes  with 2n = 59,  XX, t
(lq 29q).  Fourteen  animals were 7/21  translocation  carriers  among which  12 were
heterozygotes  with  2n =  59,  XY or  XX,  t  (7q  21q)  and  two  were  homozygotes
with 2n = 58, XX, t  (7q 21q)  t  (7q 21q). The remaining one animal was a double
heterozygote  carrying  the  two  types  of  translocations ;  2n =  58,  XX,  t  (lq  29q)
t  (7q  21q).  The frequencies  of  the  1/29  and the  7/21  translocation  carriers  were
3.9  p.  cent and 14.4  p.  cent,  respectively. The former translocation was contributed
by one carrier  bull and the  latter  by five  carrier  bulls.
The  1/29  translocation was found  in  many breeds  throughout  the world with
about  6.0  p.  cent  of  average frequency (H ARVEY ,  1976).  The presence  of  a  single
centromere  in  the  same  translocation  was  confirmed  in  several  other  breeds  (Po-
PESCU ,  1973 ; G USTAVSSON   et  al.,  1976; B LAZAK   & E LDRIDGE ,  1977). On the other
hand, the 7/21 translocation was first reported by M ASUDA   et al.  (1978) as the 5/21
translocation  in  one bull and his  eight  progenies.  Thereafter,  the same translocation
was  observed  in  a  breeding  herd  with  a  fairy  high  frequency (H ANADA  et  al.,
1979)  and  also  in  one  of  heterosexual  twin  with  freemartin  syndrome (O KAMOTO
et  al.,  1981).  This  translocation  has  not  yet  been  reported  in  the  other  breeds.Considering  its  distribution  and  C-banding  patterns,  it  may be  suggested  that  the
7/21  dicentric  translocation  occurred  recently  in  the  Japanese  Black  breed,  while
the  1/29 monocentric translocation  took place much earlier.
All  the  carriers  in  this  study  were  phenotypically  normal,  and no abnormality
was observed on  the  condition  of  their  health.  To evaluate  the  potential  effects  of
these  translocations  on  the  other  economic  traits,  the  further  analyses  are  in  pro-
gress  now.
Reçu pour publication  en  juillet  1981.
Résumé
Polymorphisme chromo,somique  du  type  robertsonien  trouvé  dans  un troupeau
de  la  race  bovine Noire Japonaise
Un examen  cytogénétique  a  été  réalisé  dans  un  certain  troupeau  de  race  Noire
Japonaise  dans  la  région  ouest  du Japon.  Les  translocations  du  type  robertsonien  ont  été
observées  chez  18  des  112  animaux  examinés  (16.1  p.  100).  Parmi  les  translocations
observées deux sortes des fusions centriques ont été distinguées par la méthode des bandes G.
L’une  était  la  translocation  1/29,  et  l’autre  était  la  translocation  7/21.  Trois  parmi
18 porteuses de ces translocations étaient hétérozygotes pour la translocation  1/29 : 2n =  59,
XX, t (lq  29q).  Quatorze  présentaient  la  translocation  7/21 :  12  hétérozygotes,  2n = 59,
XY ou  XX,  t (7q  21q),  et  2  homozygotes,  2n = 58,  XX,  t (7q  21q)  t (7q  21q).  Enfin
une vache était  à la  fois  hétérozygote pour  les  translocations  1/29  et  7/21.  L’analyse  des
bandes C a confirmé que les  chromosomes qui  ont montré les  translocations  1/29  et  7/21
sont  les chromosomes monocentrique et  dicentrique,  respectivement.  Tous les  animaux por-
teurs de ces translocations étaient phénotypiquement normaux et  apparaissaient  sains.
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